INTRODUCTION
Attempts to unify the gravitation with other fundamental interactions have led to the idea that the space is more than three-dimensional (and the space-time is more than four-dimensional) (Duff, etel 1986) . Shortly after the discovery of the general relativity, Kaluza and Klein unified the electrodynamics and gravitation in terms of 5D space-time. Einstein and other theorists assumed that a redundant dimension is compact, of very short extension, e.g., of order 
POISSON EQUATION IN THE COMPACTIFIED SPACE
and 
(z) are the N-dimensional Laplacian and the Dirac -function,
is the area of a unit hypersphere, and
The solution of Eq. (2.1) is known (Ivanenko & Sokolov, 1953) :
where z = |z|. It is valid for N  3 and reduces to Newton (or Coulomb) potential for N = 3.
General case of compactification: N = D + d
Let us now the space is infinite in part of dimensions, and is compact in other ones. In the simplest case such space is (
T d are assumed for simplicity to be circles of the same compactification radius R. Hereinafter the parameterization is used: 
here q = {n 1 /R,…, n d /R}, n i = 0, 1, 2,… Similarly, the solution (x,y) of the equation (2.1) can be presented via the Fourier integral and series:
When considering the asymptotics at |y| << R, the summation step |q|  1/R can be regarded as small one. Thus, a summation is closed to an integration:
, and yields are exponentially small except that of q = 0. Thus, we arrive at the result:
which does not depend on the coordinates y of compact dimensions. Even more, it coincides formally with the potential (2.3) of a pointlike mass M in an infinite D-dimensional space with the effective gravitational constant
Thus, compact dimensions T d of the space M D+d are gravitationally invisible in the scale >> R.
The case of compactified plane: N = 1 + 1
The compactified plane
and y  [0, 2R). The potential (2.4) turns into a formal series:
The term  0 (x,y) of this sum is divergent, but it can be regularized by extracting an infinite constant  0 (0,0) so that the difference
is finite. The rest of the sum yields complex conjugated terms, thus the regularized potential
is real; see Figure 1 . Close to the source, where
, the potential in an infinite 
The case N = 3 + 1
The compactified plane M 3+1 =  3 ×S 1 is important physically since it is related to the Kaluza-Klein theory. An evaluation of potential (2.4) is straightforward:
where r = |x|. Close to a source, where z = |r + iy| << R, the asymptotics is
Newton potential with the effective gravitational constant 
is a coupling constant. Asymptotics of the potential (3.1) at large and small distances follow from Subsection 2.3; they are
A deviation from the Newton gravity law is notable at r  R. A singularity of the potential at r  0 leads to a drop of a particle in the center if its angular momentum L is relatively small but not necessarily zero:
The drop in the center is an ill-posed peculiarity. It is unavoidable from the classical viewpoints but not from the quantum one. That is why we consider farther the quantum Kepler problem on the 3-brane  
Exact solutions in the lower-limiting Kratzer potential
Let us consider the sum of asymptotics (see Eq. (3.3)) of the potential (3.6):
This is the Kratzer potential (Flügge 1971 ), but with the negative term 1/ 2 .
The Kratzer problem is exactly solvable. It reduces to the Coulomb problem: 
The ground state via the variational method
The potential in Eq. (3.6) is expanded into a superposition of the Yukawa potentials. It is natural to apply in this case the variational approximation (Flügge, 1971 ) in order to derive an upper estimate for the ground state energy.
The ground state wave function is concentrated in the vicinity of the center where its properties are determined by the behaviour of the potential at   0.
In this area, the minoratig potential (3.7) simulates well the behaviour of the gravitational field -in contrast to the Newton potential; see 
(3.12)
The minimum condition 0      E for the energy (3.11) yields the equation 
The ground state via the numerical integration
In order to estimate the precision of the variational approximation the problem (3.5), (3.6) was solved numerically, by means of the Runge-Kutta method, for different . Results are presented in Figure 4 and Table 1 . It is seen that, as  grows, the ground state energy decreases slightly from ½ to 0. 
Arbitrary states via the perturbation method
Wave functions of excited states extend far out the center as compared to one of the ground state. In this area, the potential (3.6) tends quickly to the } % 
In the first-order approximation the energy of the state with quantum numbers ℓ, n r reads Let us evaluate for the sum (3.13) few lower-order terms of the expansion in   
here (z) is the Riemann zeta function (Erdelyi, 1953) . As  grows, the 1
decreases quickly, as expected.
But for the ground state the approximation is accurate for  small, and even better than the variational approximation if   0.03; see Table 1 
DISCUSSION
In the present paper, we have considerd two problems of the mathematical physics which are related to the hypothesis about existence in the space of extra compacts dimension.
The problem of a gravitation field generated by a pointlike mass in the compactified space of an arbitrary dimensionality is reduced to the 
